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(57) Abstract 

a vector c<^f2^^^^ of a fatty acid bound to a lipid; 

thereinto, a polynuclec^ contakdne ^^^J^nf^Zf^Lt g<=ne; a plant cell containing, transferred 
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m m # 

£&fittl*% (ttSTO °CJ£lT"tr*S. (Santaren, J.F.et al., Biochim. Biophys. 
Acta, 687:231, 1982) 0 

CH 1 (CH«) ) CH = CHCH, CH=CH (CH 2 ) 7 COOH . 
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-fea-;l/ (PG) GD<£-t?£*K m^}<^&&M^<OMm^}<P GOffilS^tCckS d <b' 
(Murata,N. et al. , Plant Cell Physiol. , 23:1071, 1982; Roughan, P. G. , Plant 
Physiol., 77:740, 1985 ) ^ £ tz P GO^ai^Ii^lCffttS >f U -fe a 
3 - U >mrUJV h-5 >X7 x5— If (BITATase) ©atRiSftteteJ: o 
T&#> h>tlT^2> d <h (Frentzen, M. et al. , Eur. J. Biochem. , 129:629, 1983; 
Murata. N., Plant Ceil Physiol. , 24:81, 1983; Frentzen, M. et al., riant Ceil 
Physiol., 28:1195,1988) A^<^$nt^fco 

fcATaseitte^ * /< 3 i-^IA • SCttaiJPG ©S§ftJ5HPS#M£-T 

tf\ */«=i*»&8cJ:*> fe<£&K;ftLT®<^£C<h;6^i££C££^Lfc (P 
C T#fPtBI^ : PCT/JP92/00024, 1992) 0 Lj^U ATaseteTcOlt^tp fc 
L> jo^K:ft*©ATase£M^*^**fS^$*r/c<h LTk. F*3#t£©ATase<h 

MLfciSgiH^^^o^i/D-f 7-^X^-tDATase^#fc^:m 
LT^ 5 * n - >CD^|© P G <Dtefn$^«^*tt*&28KT?& ^ 

t*<k»3 t>*«j8 xiixcw^ s'nw z-t-xj-m&M&K) ^ms %&fr^>tz cpct 

^fFtiiM : PCT/JP92/00024, 1992) 0 

— ^y^Xf K-Z?flF^tlST WI/-ACP «±(Cl6:0-ACP<i:18:l-ACP 

1 6 : 0-ACP^ 1 8 : 0-ACP© fiJ-^-^18 : 1 -ACPefc D*^C£&:%;i£>n<5 (Tori yama, S. 
et al., Plant Ceil Physiol. , 29:615, 1988) 0 C <D £ r> ttrcM&T'te^JfccDATase 

ic j: o riafn^a^*^^ ic $ -a- & c t tmm-v %> & 1 *> & n s 0 

ttftlOSift^ifiSctTV^i^OJIISII^tSHLTt^ (Murata, N. et 
al.,in"The Biochemistry of Plants", Academic Press, 1987) 0 f 

lz\&& L *:J»8£©*fi&?nJg Ji. fliH tcfi^ L fz mMMttf&miti- £ I£ 
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^Atl kftft^Anacystis nidulans CSU=S Synechococcus PCC 7942)teig;2L^S 
(Ono.T. et al., Plant Physiol. , 67:176. 1981). 2 oJBLtAft£ft£ 
Synechocystis PCC6803 C <t*<^D (Wada, H. et al. ; 

Plant Cell Physiol. , 30:971, 1989) „ 

Kilg^LfcflififrKK— SI§^*^A*-So tfcoT. 5>«ttl6:0/16:0-*i«fct|f 
18: 0/16:0- Ofilfn^? 8^ b 4' 5 IIS® P G , SQDGx MGDGfcitfD 
GDG(DmiSJj&lzcis-m<D—W.*£e> : $:m>A-?% C £ J^oTfc£T?£> 3 (Murata, N. et 
al.,in "The Biochemistry of Plants", Academic Press, 1987) 0 #>j£r>5j&W:Ji§ 
tel^MbSf ilTs X^Tn^-ACP (18:0-ACP) © A 9 &lC-fi*£^& 
^CAt-S^^WL. —3.16:0/16:0- (*5«fc^ te^lCffflE^* 18:0/16:0-) 
cDl&fa^^a^ &4*5PG^«fcC;SQDG $ ft & <h . ^ ft £ © flgfl£& 

LTcis-Mo^mM^r^AL^^^IS^^^t < Htt5,&-?<&&o 

5t3E. Synechocystis PCC6803 © A 12&^f&ftMkS£3tite^ 1; £Anacystis 
nidulansfc^A * C t {C«k «5*5feAnacystis nidulans Ltel^ 

16:2A9, 12:fc£r>*18:2A9, 12£4=:^$ C t*<oTt6T?* «9 > *£&<h LT**fi 
2a^§tt^f & & Anacy s t i s n i du 1 ans£:©SlH£^ t W^lt^^b 
(Wada,H.et al. , Nature, 347:200, 1990) 0 
t£&, Cft3^C"5 >SS©^fi&ftHkIfcf!S© 5 A 6 & (Reddy, A. S. et 
al., Plant Mo 1 . B i 0 1 . , 27 : 29 3, 1 993) :fc <£ t£ A 12-fe (Wada.H.et 
al., Nature, 347:200, 1990)^l&fDW#Ojte ; ?*<m^$ftTl^ 0 L2^U A 

9 &ic-SM^a^A$ftT^tet:rftl;r. A 6 &*5«fcr>' A i2&:?;a&ftMkS$^li. 

*rft**ftA 6fit<h A12fi[^fiS^Q>fk-rSCl<i:«Xt^W>o A9&£A12& 

t h ic^mmtz nx^ ti utitf a ls&iz&mitmm « a ls&^t&fcHk-r s 
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±IBgft£iiJ&li-<&*:*^ *»W'#ti. Anacystis ilcltS? vlO^/ A 

(1) flgK(c^L^flgJ»^©A 9&^ISfD'fk-rSStt^W^-5^ 

(2) flgK L7=flgJ»S?<Z> A 9 fit*^i&*I^k-r 9 >'< ? 

(4) (i)J!7S(3)ou-rti^{ci2^©^e^X(i^^jt^©-SiJ^^tr^ y * ? U 

(5) (l)7!»M(3)©l^n^{CiS«©it^XWS^itadFO— SP^^tTH? y 7 * b 
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% 1 mt, des 9 var Hf^j&O- KtS7 ^ J WiWM tTOXOXfTD^^ 

-c o A^teiiut** cms cd 2) (dt i ;m.wm(D&M*7F-? 0 mtpx-'mm 

fco Xttx *©IHtt?©;|§Htta<aS^*8ffi*^-r© 
^2 Kites des 9 var Wrfr&zf n — zft LT\ Anacystis nidulans ©y^A 

fj! 3 Elli. ^5. \lSjS£Vpl5X<DJ h DN ABrK-OffiSMflk*^-* 

JMBIti\ des 9 nid < h^"^X©^f L T n-T ^- C o A^teflMbft* (MSC 

D2) ©r 5 jnmM<D#M*7F-?o r uMmmoitmimimtmrnzitX 

3§HE©^Sfe-3-&rt:#>©S.&©^^ 

^IIHCffaE-*- So A 9tt^«&ft-ffc»*©^*Jfttt.. -e^x 
( Kaes tner, K. H. et al. , J. Biol. Chem. , 264 : 14755, 1989). 5 y h ( 
Mihara. K. , J. Biochem. , 108:1022. 1990) (Stukey, J. E. et 

al. , J. Biol. Chem. , 265:20144, 1990 ) ©7f7o>f^-Co A^W^^Cft 

¥n3ktmm&}izmuLT^z>fr±fct£)izi±jz% < »<es 0 ^yrgt^©^ >^© 

flg!R{C^L/tfliJ»^©A 6{4*5«fcO J A12te©^t&fn^^S.U f i^^*S^I©l!gH 
ics|&£- L fcflgflfrS?© o> 3 & © ^ IS #Ht S£ (Yadav, N. S. et al., Plant 
Physiol., 103:467, 1993) ©fl:3M*ift£tt£ < LT^ttV>. 
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\,^t>tl2>7 tl-f x #];U£AnacystisJg> SynechocystisMs 

AnabaenaJB3HCMl-S 5 >£^WS So tt&s BrF©3*fc £ *) > " 

S^*l^©l&fn^^ i a ; $r^^fn'fb-t-S^ii>{C{iAnacystisM (Murata.N. et al. , 
Plant Cell Physiol., 33: 933, 1992 0 C OXiSltTf r> if )\/ — 7 1 MO 3 > 
i) OA9 &:^£Sfn4kSi^©:WAnabaenaMRtfSynechocystisM©i£#!l£ t) 

•r^ti-fc,, Synechocystis PCC6803 iAnabaena variabiiis-evA. rOlII 

<D&t^gi)<™-itsn-2\zzft?nfemmz<Dmmm ccis) tft*»i6©ftj» 

(C16) ^SS^- LTl^ 5 (Sato.N.et al. , Biochim. Biophys. Acta, 710: 
279,1982; Wada, H. et al., Plant Cell Physiol. , 30:971, 1989 ) OCStLTs 
Anacystis nidulansT \t & t ^ <h**<sn-l t sn-2 1 & (C C 16^-i^-^ t Tt,* 3 ( 
Bishop, D. G. et al., Plant Cell Physiol. , 27:1593, 1986) 0 t^T> Anabaena 
<!: Synechocystis© A 9 ^^'ft»^{i^:{Cl8:0/16:0-©^«^*K<i: LT 
sn-l©18:0£-18:lA 9 K^mfafc-t SStt^W-T 5 £,©:b*l<5 0 C*liC*fLT 
Anacystis© A 9 fe^ia^b^ii^tCie^/lBrO-O^ai^Ki LTsn-1© 
16:0£16:1A 9 {C^^klT3^&£Wlh& t,B*>*t£o S^fC, 
< mt»n-Sfi&fa^S*<16:0/16:0-^4>-5 C <h^£>. ffi«;tttt4>ttft&?a«r7 
fi&ftHt-r £ 36 fc (iAnacys t i sM© A 9 ti^tefttf fcH**© S "5 ^'Anabaenafe <fc 
SynechocystisM©^^J: ^jttUTP^-So 

^^^©^teo-ct^Tisi— ©#u^f - K^a- K*-*c£©T?g*iMl 

fH±#£^ *>©T& So iJCDNAIfti LT©i«H«: 
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. t.I^ffl^bnSI)©^f IfSCi^t^So m^fi^tcli, A DASH II 
(Stratagene)^©? 7 — V ; pWB15 (Stratagene)^© n x ^ K ; pBluescript 
H(Stratagene)4?©7r-y 5 h'm&&lf S C 2> 0 ±m^t ? *©H 

v — > &Mtk~$~ & o 

WO— «P (#J>LWU SfS 1 H©MSCD2©T 5 J $?lfi?"J#-*§-260;^ £>295© — 

:©iof: L Tift Liz? a — >{C:fcU-<£ ^ffcHJjitfe^maseyiJ©^^ 

-hi* (Maxam-Gilbert, Methods Enzymol. . 65:499, 1980)^M13 7 7 — 2>£JB^ 
£ i??**r*sji >? \s*=f- K^HM£ (Messing, J. et al. , Gene, 19 :269, 1982) m 

£©;£?£ (J. Bacteriol., 175:6056, 1993 ) CtoTft9Ci^T§5o 
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DNASJk **M«t»XB**M*W-«^*A 9fifc^fiafn^Stt«:# 
^Hjme^^^^Affl^^^-o^^tLTlia^ 

&j5iofeo*ffl^5ci:m5o ±.mmm&^<Dmz'<7?- f^h- k-tsd 

— tf ©/JMtT'j.- * hafe^SttKSf^f - F*=»- KtSDNA«t LT# 

ffi^flS^oa-fe^A^^ t Itti, SST&*n<D75i£> r"Piant 
genetic transformation and gene expression; a laboratory manual", Draper, 
J.et al.eds.,Blackwell Scientific Publications, 1988J IfitfcOTj&^-ffl 
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j£(Nature, 287 (1980), p. 654; Cell. 32 (1983) p. 1033; BMBO J., 3 (1984) 
P. 1525) s T-DNA±©ffiS^/£&te^1S«£*»S-fc!:*:'<* ^-^rfiJffl^S 
tpffls<9 r?-&(BMB0 J., 2 (1983) P. 2143; Bio/Technology, 3 (1985) p. 629); 
/vt^ij -r<.t ^-j£(Bio/Tecbnology, 1 (1983) p. 262; Nature, 303 (1983) 
p. 179; Nucl. Acids Res., 12 (1984) p. 8711)*£ if . Z.tl $>(D^ifft(Dj5 

(#]*.&* 2 5°o Tf<wfe«[W*j|jy*Lyi:» % — Bttfjic 
an) (^j^.{dT4°c) -e^L. it4&^©Mk mz.ttM<D9 

£ UcM.iT 2> C t <fc «9 & i*"? # * o 
BLT^lifefll * & fcffMB KIBE * *^ li^b® *Jfc#J ct 

• Cllife^]l3 Anabaena var iabi 1 is© A lE&^l&frHfcl^jte^ (desA) <D±M 

• Anabaena variabilis I AM M- 3 (JfcJK**$^*iW&4tB«rSfemJ: £ # 
Ml) £•> $} 100ml © B G — Ileitis ("Plant Molecular Biology", Shaw, C. H. ed. , p. 
279, I RL PRESS, 1988) "V^mLtZo 25°C. 1, 0001ux©^<TTlrft^-120[nlS t 
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ff J ADN A*mm-fZ> tz#>. mfc&50ml<DAm (50mM Tris-HCl, ImM 

edta, pH8. o) KmmtxmfrL. &&&m-tzz±K£*)m&*ftm®t us 

ULtio ftt-s 15ml© B& (50mM Tri s-HCl, 20mM EDTA, 50mM NaCl.O. 25 M 
sucrose, pH8. 0) B L*:40mg© U A (Sigma) £*n*- 

37°C-e 1 «niE& "9 Lfco i5clC^oft- k' K£l5mg<h S D S 1 
ft 3 «fc9»CiDX.37°C-e 1 ife^t? L/io ■€-©&. NaC10«*»*arC 1 MKttS 
«fc 9 $ £lc20ml©? dd^A V7 i;l/T;P3-;l/ (24:1) 

T10#Hflfi£ 9 LT^L »iC^«K:J: t>*»*ElJRL^o 7 a a y T 

= ^yyl/n-yl/ (24: 1) IC £ K) Mtfi Lfct£> 7kJi {C50ml©^ J -JV&tox., 
>rVADNAISSi«5*^7X#lci##^TliIi|ilLfco C©DNAi»20ml 
©A&f-i&^L. NaCl^ri^^^TrO. IMiC $ t> iCRNase^^^^-eSOmg/ml {C 

<h{Cct t LTlEliR L> J -)\>-&&tW&.^ 1 ml©A?&fc*g7^L 

Anabaena variabilis ©y; ADNAMt Lf; 0 

& tiAnabaena variabilis ft*OK»Ktcfif^ L^BSBEfK© A12fi:^ia«l 

No.3aF04) Lfcl^L A^&.^^^tMMM.B^O^m^^ bTt-T' 
y ij 1/-A (ORF) j&<#2EU Ctl1)<^M%\<tWmtttZ>fr<Dm 

@e?ij(c»eL-c. 4 ^©y^ ^ ^- (ae?ij#-§- 5 8 ) u 

Anabaena variabi 1 is©-?* J ADNA^HIt ITP CR^ffteofco 

Ifo07 , 7^7-^S^ tr 4@^©^-5-r-7-©m^-^t5-tir-C ! P CR^frft 
ofco Rf5(2x 100// 9* 5 -f t - £#20# M N Anabaena 

l 0 
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variabilis©^ ADN 1 #gA*U GeneAmp PCR Kit(^jgjg) 
Xftt£-*tZo K^<DUmUmit, 95°C (1#) . 45^C ( 1 #) . 72"^ ( 2 £ 
l-V-J tJlstLXZtt-f tfrftteifro 41 U 1 ?;l>B©95°C« 3#Fb1£ L' 
S^T^. SC>f8il0^1^2%T^n-xy>H/T*mM^c«;LT^$*l^ 

DNA^iiMifco ^®^Ss ^j#-^6 i 8 izmztitim&mm&ti-r 

5 7*5^ v-©m^fctr^j££*lA:DNA4>{c. (#j 
190bp) ODN A»r)t*<£55tt'<> Kt LT^tii $nfc 0 CI CD D N A (J£tT> 
des 9 var t^o) »rtf ©M^^Klenow? 5 ^y. > hTfMlfc^ 
5 KpTZ18R (Pharmacia)OSma I UtiL\Z>? v- — >^L. f3feDNA->-^r>t 
— (Applied Biosystems) ^T^SSie^U^^^ t fco n^tlfzm.Mm^l^W. 

^^XOX^Tn^7l/-CoA^ISfn'fk^^<hW^^:ffl|nItt^^L^ Cm 1^1 : des 
9 var mKfr=*- K^ST I J &SS?IJ <h ^"i? X © X T p-T yb- C o A^t&fiHfc 
(MS CD 2) ©T i J Wt.WM<D]3(M^y^-f] 0 

&{c: N des 9 var tlfr^'/D-T'i Lt> Anacystis nidulans©^ J ADN A 
£-*-!f >##f l_*:o «IIS»*XhoI. Pst I feJitfBamH I ©£-* £J|MBn?ffl^-C 
jfiO.l/zs ©Anacystis nidulans©^ J A D N A L . 0.8%T#o — X 

f ;H^^cSlrD N A Bfr # ^ # HI t£ . t-fn>^yu> (Hybond-N + ; 
Amersham) Jc:/a«/7^ ^^L^o ~7&—7D N AteMultiprime DNA labelling 
Kit(Amersham) Ca- 32 P) dCTPT^iL^o 6 xSSPE[l x 

SSPBtelOmM'J >Wtmffi%L (pH7. 0) , 1 mM EDTA, 0. 15M NaCl], 0. 2% S D S <fc 
tflOO/z g/ml^v'>ffi : 3 : -DNA^t>^S^4 3 "^55 0 C. 165^^ >^^.^--> a > 
LT^n-^DNAi^ >yu^4R*$*fc. *©8U /• >7 U 2 xSSC 

C 1 xSSC«0. 15M NaCl, 15mM^^->^^- h U •> A] tMSli&N 15#£ 2 IhU & 
l^TrO. lXSSC*t?40°C. 15^"^ 2 lElMi 9 LX^tl^ h ^ S^* ^5 7 *r - 

**T<£-9fc. <£r©*£IH. ^-m^^JPS^^-etD^rL^il^fe l*©DNASfrn-© 
❖rt^tiiStl*: (JS2 0 : No ntt^V ADNA^filR**^ LTl> 

C!t&fS0l|2) des 9 var ifK" £*ai^lte©i* << ''Anacystis nidulans-tr y At©D N 

l l 
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Anacystis nidulans R2-SPc (MJjK7Z&ft=?mte!k®*£m9Lm £ 0 
t^5J:I/y;ADNA0iilt Anabaena variabilis 1 1^*31 Jeff ft o /c 0 

#jl00//g£>y/ ADN A£Sau3AI-^g&£r7lHb Lfc^. Molecular Cloning 2nd 
edition, pp. 2. 85-2. 87(Sambrook, J. et al. eds. .Cold Spring Harbor Laboratory, 
1989) CD^&fC&oT. > a.»«fl^KTT©«aS&a'1ilC«fc t) ^ 9 t> 
23kbp©DNA»f>T- ; SrlHliRL^:o Cti^BamHI i Hindi 1 IlftOBJr r 

— if s< 9 3? — X DASH i i (Stratagene) (C:7 a Lfc*£> 7 r — ftt^fc'* 
yir — i^y^LAnacystis nidulanscDyy ADNA5^ ^5 U -^^fco :©7 
t-5>9-T 75 V -^^H«P2392 NZ YMigife£A*l*:fi:&&J 
15cm©v' + -l/{C^l^T^^Jl0^cDy5-^^^$H±/cm> t^fo>^^ 
:/L/> (Hybond-N + ; Amersham) IZZTv y 9- 4 y if Lfz a ±iE<DW t 
EUSKU Ca- S2 PD dCTP-e«ISILfcdes 9 var ®rJt^C<D^ >7U>tK 

U^^X-r^DNA^fJt^g^cb^O^^^-^^^lt^L^o -^©ifem. A 5 
<!: A 15© 2 ^D-^i^^v/^t;^L> $.tz-l >if — hDNAifrOl 
$ ^^n^nil^«ta ; 15kbp^*o^/c*g^©0RF^^^t;O{C+^'<»:^iJ 
8f U CCD 2 ? ci->co-r >lr- hDNA(c-^#M{c^o^o$fjm^^-ei2J»f L 
Tirif ^^tFf^fr^-^Aio -eo^XhoI-eiiUif L'W ^XtSi, 2*n 

- > t t>5& 5 kbpO D N A #r tltz(D-e^ d tl^pBluescript SK- 
(Stratagene) CDXho I if-f hfc-y-^^ d-^V^L, A 5 i A 154^©DNA 
^fK-^r^rtl-en^t;^^^ ~ Kp 5Xipl5X^ 0 p 5 Xi pl5X©#i« 

mmmmmm vit&Ltztzz^ t^n-o^fj adna *rfi-*^tr t #j 
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&7f;-?o mfrVLtz&fimixf V --^7<D&mx*7'v-7<!>des 9 var #rtt" 
j&oW^U XLtzDN AVfiFr&Tjkiro ^^^EPtides 9 nid mm (Dffig. 
t-tls^MOJjfo&TFiro *fflV^EP(ides 9 nid *^tr1S«© is — *r >X(DJ5ft 
&7jk-? 0 5, 1. 25£ < fcU r 0. 5kbp©^-^<-«£©#iat-*J^S-9-'r -&mir 0 
IWHI**©*^*** B, BamHI;H, Hindi 1 1 ;N, Not I ;Hp, Hpal ;RI, BcoRI ;RV, EcoRV; 
S, SalI;P, PstI;X, XhoI<£:^^-] .«, 

^CX\ ^JPS^^^^^iExoIin-ct^x-f 'J g * K£pl5X<fc 

DttJifcU des 9 var WJt*<'W U Xt" S^^tt;^ 2 kbp© D N A»r 
^O^K^iJ^^DNA ^-^^-^-^ffl^T^L/c (JfS3iU) « *<D*§JH 
^•©DNA»f>T* c t 1 <-ti834bp^t>^SORF (des 9 nid) L (Win^F^ 

3 ) . 278^*©T ^ JWitf^- YZtl-C^&tmfelsntz (S5JiJ#-*§- 4 ) 0 $fc 
\z? p— — i/^LfcAnabaena variabilis &3fe©des 9 var l&fK"^^ — K LT^ 

tfT 5 y^I£?"JO<S#fV7 h (GENETYX; V7h^x7H^) 

TI7 X JWWM^f-^^-T. (EMB LfccfcO'DD B J) <£rffl ^xmm&Om 

^7 ^ y&ge^JCDtfcsfc&frteofct C6v -7«>XOXt7o^;V- C o A^F^D 

<fbS£^£©tel^tt^:£#"£te#7 3 o %T?&£;W§mfi<j{c#IMit{;:^c <h cm 4 

m : des 9 nidi7^X0Xf7 0'f ;U-C o A^tikftMtW-M (MS CD 2) O 
7«; 8£lSE?iJcD.H:i£) BK*#L/cdes 9 nidttKB&KSr^iStfD'ffc-r Z>W%& 
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mteffl 3D des 9 ni &m.&=P <D <D¥£miz£ zm&®\fe 

Anacystis nidulans«^&flHbg^£ LTJSKfc«#L;tett»l»l»tt© 9 
^fi&fD-fk-TSA 9 &.^miitm^m^L^Wizt£^ (Bishop, D.G.et al., Plant 
Cell Physiol.. 27:1593, 1986) des 9 nidriO - K"T £ * U K* 

pl5X^£itt^f£^£^£C<tliSittt£>-^ ^IftOMlO^? ? 
J&L/co BP"&> ^ — £ LTpBT3a(Novagen)ffit*s -eONdel <hBamHI©F B 1(c 
des9nid£T 5 y ^K&tf-teT wi^i^^ffliat? o-^y/tt 
£ i^EiTOi^ icltff^ofco des9nid©n- Kt^^^^^OC^WI 
B^JCBamHIU-'T h^A^Sfc*!^ C5fc#S3-$5fc- 2 MfiJr£>*&*ie?iJ J £&oT P 

-tr^X^v-f^-jS' -ACGTCATGGCCTGCAGT (TSS {iPstli^-T h ) (B£?"J#-i- 9 ) 
T>^-fe>X^^-r^-;5' -CGCGGATCCTTAGTTGTTTGGAGACG ( 1 Si&teBamHI-tf- 
-f K 2li(iZh-^3K» (ge^J#^-i 0) 

pi5xzmmt Lx±m<o 2 -pcd^i' V-£rffl^-cp c RKfo&nteo 1 

4 0 bpOlWHb^ cn ; £rpUC19©Smal2Bf£lc-tf-?'^ n-~>^*LX*gS 
MejiJJCfSal^CDft^C t^rSHsSLfco :©SSi?)tlfcy7X; K©BamHI©T 
8lUCt;i:EcoRIg&&;o<&L;fco dti^EcoRItPstl-CfllSJCtUif L. — pl5X*>InJ 
CffciJEBH^TriiDBrrS £ ^h^^ K>©a:^i(cBamHISi5&^^AL 

fc, K^SalIl?l33irL^^. 4 SOdNTPff&T-eDNAtf U /• 5 --if 

KlenowSfrK-^ffl^^TPilll inKJES^ttW f I ^ij^Hindl I \X*V)Wx Lfz a Cft 
{£. J^IT© 2®©^DNA^t>^ST^^^-^^EA-rS*{-«t «9T 5 / 
{cNdel^til^^tALfCo W*>, 

5* -CATATGACCCTTGCTATCCGACCCA CR&teNdel) (IBJiJ#-5§- 1 1) 

5* -AGCTTGGGTCGGATAGCAAGGGTCATATG ( 1 (iNdeli^^T h„ 2 £fe H i nd 1 1 1 0> 

-m immm^r 1 2 ) 

^^^■^SM^LT^T'^-ci: L^o £(_L© «k -5 fc IT ffc^fc ^ 5 X 5 K ( 
pDes9Nde) Si* (Molecular cloning pp. 250-251; 1982) Kfe-^xm&Ltz 
^MM^BL21(DB3) (Novagen)© a y V Hr;Wc^A U T > h° > 'J 
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K <fc S SSiJ K «fc 9 mm*K&W BLDESl^fco 

B L D E S 1 RtfpBT3a<D«& ; £ : £"rSBL21#: (BL1) 100ml CD M9ig*tfe ( 
200 ng/n\<DT > t°»> U >. 4 mg/ml :JOl/=»-;*> 10#M FeC13, 0.5#g/mlfcf' 
* ^ >B1, 1 mg/ml # If S ym^tS) iciiL^ 3 7 ttflL/:. 
^^^x &§600nm^0.50.D. -f V fcf jy^-sttf 

•5? h-> F(IPTC)**»aift lmMlcttS«k^«cln^.fco MIC 1 B#ffli&* A 9 
&^fi&^fcII§fc&&?©f£3t ; £^^LA:o EPKLtofclM^U* h*1.2X NaCl 
-e3fco*:&. JlgS^ffitiJ Lfco JiJtttBligh£Dyer©#8f (Can J. Biochem. 
Physiol., 37: 911, 1959) ICftoTtttBU 2. 5 ml© 5 * J -J^% 

y?C-R7A plus (S)*£2ft2T) Srffl^fco tt**ifc©J& 1 ^ic^f o 



9 1 ^M®CDlig0^^ 





16:0 


16:1 


18:1 (11) 




B L 1 ( 0 B$|B!) 


4 7 ! 


2 0 


2 9 


4 . 


B L 1 (1 Nrlffl) 


5 0 


1 7 


2 9 


4 


B L D E S 1 (0 1*19) 


4 4 


2 2 


3 0 


4 


B L D E S 1 (1 B^) 


4 0 


2 8 


2 8 


4 



c c t?b#iw « iptgic £ -5 * >'< * ©ra*n#ra *^*\> 

BLDE S 1-ete 16:1 *<itiD LT^& C i*<BJ £,^-Tr£>6 0 IP*>. 
6 : O^O^ISfD^tt^W-rSCli^^^tL/Co 

|^L/:tC6> BL lfcMCit^BLDES 6 : 18:1 

(9) fc&fifcU des 9 nid - K^S # U K(i 1 6 : 0 tf^t) < 

1 8 : o hmwtLx^mmmmm^ia-^^^ti<7jk^tLtzo 
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C^SfrFH) des 9 nids&fe^©^^<3tt«5^©^A 
Anacystis nidulans&JfeOdes 9 nidite^^rifc© <fc ? (c Lt^/O 

(1) *<te!S3iffi'<**-^*5 K<2>8tlP§ 

pDes9Nde^SacIiSalI^»r^^*l-«fc^M^©iO»f§Pfi[-e^^tiy-cdes9 
nidite?»r^^^^ : *T"So — 3\ ^> K£©RuBisCOil£ : P£#i^ o- > 
PSNIP9 (Schrei cherts BM80 J. 4,25(1985)) >^S>^*i#:^<Z> trans i t!2?ij£ 
HindllliSphl-Zf-W^) ttJ *tltig-0*Jlfi**1?t!li L^pUC118iC* o-- 

>rtsctia?)> trans itse^ijoTM(cv;i/^^ D-^>^-y->r b&m-tz 

•7=>7.x K (pTRA3) £»fco COHindlll-^-T h £i2}»r&Klenowg£^-eFi 1 1 
inLXbal U >rt -Z^tltz (pTRA3X) 0 C0^77; KpTRA3X£Sal ItSac 

»f>T"^-if Alt (pTRA3Xdes9) o K7?teRuBisC0eD trans i tg2?Ul;: 

^ntlSl — ©^<£-#7?des 9 nidstfe^j^fSiRStl^o Ctl^Sac I 

U X * KpBI121(Clonetech)£fiiiJ|5gS£f£SacI <!:XbaI7?-8)®r X 

5 KpBK-GUSm/S-Glucuronidase&te^ (GUSiUS^) £^A,7r& t>-#\ Ctl 
l£*7 U 7 -5 "7 — * If -f * * 4 4/X<D35S^o* — ^ - t y ^' 'J ><&-J8feK* (. 
NOS) ^ ^-^-©F^tCHui&L^^Ajte^^ffAt-actiCfcD. ftl^^- 
©^Affl^**- (pBI121(-GUS)Rbsc-des9) %ntio 

( 2 ) pBI121(-GUS)Rbsc-des9©T r o/<^ ^ U f) A-v<D^A 
Agrobacterium tumefaciens LBA4404 (Clonetech)£50ml<E>YEBig*t& (1 l^tz 
0t*-7^.^X5g> g£-&^.*X 1 g. s<-f Y y 1 g, •> a « 5 g N 2mM 
MgS04(pH7.4)) »C»»U 28"C7?24B$IH*&*»n 1&^££3, OOOrpnu 4 °C. 20# 
©S^-CiSLfc. 10ml© 1 mM Hepes-K0H(pH7. 4)^ 3 lU^fe -o 3 

ml©10X^* V -feo -4/7? 1 ESfc^ ^,^e*J{c 3 mlOlOX^ U -fe v-jUlzmm L 

COJ:9i: LT#/c»^50/zlS.^BtIi5©^5x 5 KpBU21(-GUS)Rbsc-des9 
1 n g%*c a. < v h ic Atl> U ? hnf^--> 3 >li (Gene Pulser; 

1 6 
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BioRad) *ffl<^T 25# F> 2500V. 200Q 0^#T?m^^NVl/X^-*>^ s ^5 
X$ KDNA^7/D/^f y ^ A|;$AL/:o C<D®&*a:.y^y K^7^ a. 
-■^{C^L. 800^1© SOC^itfe ( 1 h 'jy h> 20 g. Ifx^'s; 

g. NaCl 0. 5 g. 2. 5 mM KCK 10 mM MgS04, 10 mM MgC12. 20 mM 

pH7. o) zuaz., 2svx- i.smm&m&mLtzo z<D^mm. 5o#i*> 100 

ppmCDrt^v-f YBB^igifc 1. 2JO ±l:tt. 28°CT? 2 B 

ST^X; KDNA£18&L^o KDN A^®^/«C»JFS^t??8 

>fbm. 1 KT#D-*y^«l*»te<fc9 D NA»r tf-*#SiU 32P-?5<;l/L 
^des9 nidiUK^BrJt^o -^t L iMf >^*f J: K> > K 
pBI121(-GUS)Rbsc-des9*#A,-e^ §Ci *5lig L fco £ CDAgrobacterium 
tumefaciens^rALBBSDESii&M^o 
(3) */<3CD^ffiite& 

±I2©®tfcALBBSDBS*. 50ppm©*7 *"*"f is >*^frLB*£#lgi|&-?28 < C. 2 B# 
IHHgiSigfcLfco 1&#?£1.5 ml* lO.OOOrpm. 3^P|^LT*»^ 
^ *>>*&£< *:#>K 1 rolOLB^-egfe^Lyco HK10, OOOrpnu 3 ^Fb^O LT 

»iftt;:io#i!fl8Hi-Stfe. z^m7K-e3 IhI^ik «8j|*oaft±"e*4aoTl!ft 
momtLtZo £©3S*1 Jt-*<1 cm" Ktt*«fc?lc.*XT?&BtfNCtt*rU ±IS 

- PrtcDMS-B5i#Jtfe CO^>l/7f- >1. 0 ppnu ^-T^UVfflsi* 0.1 ppm. 
Z>'^^ 0.8 X*-^t?) ( Murashige, T. and Skoog, F. Plant Physiol., 15: 
473, (1962)) _hlC 7-; h "7 is No. lalft ( 0 7. 0 cm) *S£x CICDzSffiJC 
l^liatl^H^o 5/t-l/*/<5 7 -f AAT->-^l, 16R*IHWn 8 
9$fflB&<Dm$l7:' 25°C. 2BPb1^#L/c 0 o UT? ^ 7 * 5 > 250 ppm^fc- 
MS-BSigit^J;:^ U mmz IOBPbI^* LTT^nA^f ij «^ A^RfcijLfCo 

1 7 
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5 7 y 250 ppmRtK^^-v-f <s > 100 ppm^r^tr MS-B5^i&Jil-M^ 

&lS*:o 10Blffl**lftx #aLfc«>a-h*i'77*7> 250 ppm&tf;*' 
i-^^'yy 100 ppmS-^fr MS-HF^itfe (^VS^Tf^V&tf^? * l> >Bf»& 

MS-B5M) fCg^L/co lOBBH^Ift. UlSU^a - 
^ >It14©J£@3£&# £ U 7 , 5>ht:«^^F 1 3©^77t7V 250 ppm£r# 

fcHU iMTV&tfy-lf >5}"W*(T-»fco ADNA©attJ^(iCTAB^-e 
(Rogers, S. 0. & Bendich, A. J. ; Plant Molecular Biology Manual A6; 
1(1988)) tC'&iXftte-otZo BP-£> 2 g<D?'<a<DM : &%ifommft~C*& 1 fcL, 
CTABt&tb^®f&-e'?V ADNA^I tz 0 1 0 u g CD D N A^rMfESIItEcoRI 
<hXbaI^^&0. 7X7#n-X^;l/-em»&lfrU ^©gt^-l' n >Jg (Hybond 
N+; Amersham) (CO. 4 N Na0H"e^^L^o C ©H(CpTRA3Xdes9^ t> transi t# 

%(D^famitwmm.&=¥-*7B-zrt lt> >.6 5^1 6 imb'W y u *w m 

Zfttz^tio ^m*yT-¥V2***yTyWLK£2>W&%;fttz^ (Nagy, F. 
S>: Plant Molecular Biology Manual B4; 1 (1988)) > poly(A)+RNA$*t*sl/ A 
b KAt) OT^fo-xy/l'Tl^acits t'fnvl (Hybond N; 
Amersham) IctE^U IMF >tti:RI*©^-f ^ U ^-f-tf- S/ s ^Jc<fc ^JfLfco 

p-;i/ (pg) > x/p^^+y^s/A/^TS/^^y-feo-yi/ (sqdg) m&m 

1 8 
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(1) £IB!B<Z>aittl 

J§IK(Dfl&tjtStiBligh-Dyer& (Can J. Biochem. Physiol., 37: 911, 1959) "?? 
fTttofco I112gOi 1 g) ^r^XT?«B»fL. 

ml©:* OP^;l/A : > 9 J —)V (1 : 2. &».&) £;&D;L. 
-<1f-T*3i&5£5?<m. 15#fH1#gLA:o u^tC^oot^A 12mi&tf»S»zk 
12ml ^iDX.Sc L < MiaLfelk^ 3000rpm . 4 °Cs 30^r^cD^^^7KS £l€WkM 

u-f U 30°C^jET-l?^^^V^o £tl£2 ml© 

(2) IMKO^@ 

DBAB-Toyopearl 650C (3itV-) ©SS^f^2. 5ml£ 1 h U ^ A7fc*g*& 

( P H7.0)25 ml<h2g-t£Bfc&M<h L*: 0 ^©7K> ^ * -/ -^-^JH&Sfc^ L. 

^^<C> ^ y LT> rtS 2 cm©*7 5 Aici^$ 1. 5cm£T?l£a6. 

50 nil©^nD*A/A \ * 2 J — A* (1:4. #»J£) tf3fc7£Lfco 

£JJgK!fitB$f£-# -5 AICj&*tf\ 50 ml©:* nn*;i/A : J $ J —JV ( 
1:4. -frffiit) h^/l/^TS/ZU^U-feo—yU (MGDG) . i?if 

=> ^ h i/^yyi'^U -fen — /I/ (DGDG) . r ^ 'JjVx.? J — J^T 5 

> (PE) . ^rf^a'jv (PC) £i§tBLT. 4»*MBR (MGDG. 
DGDG. PE. PC)®#<bLfco 5 mlO^T^X-7 r f-y^-b U > 
(PS) £ri£tfj 20ml©? oo*;UA : (1:4. ifc^Jfc) 

-eM^ft^Lfc^. 50 mlO^DPtWl/A : ^ 9 J -)\, : 10 IffiiSTy^-^ 
A7k&?£ (20:80:0.2. #«ifc) t?PG, SQDG. t^7 7 f ^W;->h- 
A/ (PI) ^-^inffl^-^r^fco CCDM^JC lSml©^;? J — yu^-flo*.. MffTt? 
@iK<£r^l>A:o C*l£r0. 2ml©? n n*;VA : jt ? J - (2 : 1 % {fc^Jfc) ic 
^^L. WttkBM (PG. SQDG. PI) WfttLtZo 
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MGDG. DGDG. PEx PCI^ii> *r <<M* 5 A ^ a h ^5 7 x - 
(>f 7 ho t*-X. tbo>t) »c«k*K ^btc^MLfCo fiP"&. ^nn*M 

r-feh> (4 : i) . 7*b>, * 9 ; -)i>-zm\zm&-?z>t, mmn cmgd 

G. DGDG) «7-irh>1?s U ^JfiK (PC> PE) tty * y -^^tb$*t 

(3) fl^07|</77<f- (TLC) {w«kSPG£D#g|»$il<i:lil»K^ 
( 2 ) -c*§rcli#& >> U 77^/1/ -TLC7' U- h#572i (Merck) X'ftML tz a 
mmmmt Ltd KttlliDi^l^nD*;^ :7-bh>:^^;-;V : ^ 
Bfe :tK (50:20:10:15:5. ttftjfc) +ttSlf ©^(±^na*;UA : ^ * y 
: 7K(70:21:3. #;»Jt)£-ffl ^fc 0 TLCT?#jtl^ ^ >J A U > (8 0 

l*i£tr{C3 ml©.* -;M£5 %m.wt&iax., 5Z&®MT85°C-e2mm¥K& 

is it* mffiwt*r*4tLfz 0 —jj, sn-K 2 c:toms^mm^mit>^izif> 

fc. fij *) m o /c U ts £> 5 m 1 © ^ o n *;l/A . * 2 J — j\s (2 : 1) jg 

^TPflMK^lHlJR L. KiLfct, 1 ml©50 mM TrisCl (pH 7.2)35.^0.05 % 
Triton X-100 £rjn*.. Sit L < LTJgf^^t$ -t±T> ^t;7*b* ( 
Rhizopus delemar) £3fe©U'* — -hf ( 2 5 0 0 U ; »J £t) ^-^jpx. 3 7 

°CT?3 0#F B ^Sir-3C<htcJ;t>^IR6*J{£s n- 1 fe©J5IM^<£-^^$ -t±-^ G £ 
©SJS^f^Hi^x TLC (^ a n : T-fe h > : ^ ^ y -yp : ^ : 

= 10:4:2:3:1), K<fc *> 5fcBLfc<Dm», U R«il^ILt«, 
cnt»^yyl/*>t>lHliRLHfIx&©cl:o tcy *y ^WtflgJifrmS-lifCo 
*£^A:J§iI»®^ ^UiX^r/t'^r 3 ml©^^-y->-z?4 IllfflttJ L> MBET^?^^^ 

u^? h/N- y ^c-R7A plus (ft*tnff»f) &m*tzo ±mn<D&m*n 2 pgk 

o^TJ»3*s ^©ffe©ft*^^flg»rc!:©^«f^^m4^{C^ 0 3^ *f 
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m4 0i. *©flk©B»5l«>»lWK^*f*** 
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PGlcM-^-LfcJ3i!»^*T©^^^> Anacystis nidulans&3fe©flifl&®^S 

mimm$:¥£mL-c^2> : mm&&*' < ='~etei e : o o-^s ^>g&) *<*wic 

«*K *©*vfc»3fcl 6 : 1 c i s*<i<M.T^S*. 4>fi&t>*:l 8 t 0 

*>«£A/£*R< tttK i£K 1 8 : 1 3&<ifx.T^S ^5 C &ft<H9i Ufco -£-©*£^> 
fi&fnUite®? (16:0 + I6:'ltrans+18:0 (X-rT U >®0 ) #S 

L/c:* 14 5 5 %<h^L < <£< teoT^So PGOsn-K 2 -ffilSiJco^tJf 
«**Nt>, s n- 2 (4 9 8 %&>±.&mmffiWt (1 6 : OXIil 6 : 1 t r an 
s) •Pifct.^tfc^ ff^^g^AJ-ckO^fiJtL^ 1 6 : llit^tsn 
- 1 Jc&SCia^PJLfco tots ;L©*iSfflIte«*iifc^*J&JME&L;fc* 
AnOPGOs n - 1 fi[CM)!liilBI»t'>ti < o t^k iil 

7t)<t>frZ>o 
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— 3\ ^OMSIOMGDG^ DGDG. SQDG> PC. PEs Plf^ 
1 6 : 0<DM'Pt, ZtlKWfeLtzl 6 : 1 CD 1 0 %m'&<D*£1mfrW K> . 

£tz. 1 8 : 0 <D^&milt>MAj"e^tio C©9^>> MGDGtDGDGlCo^' 
Tte 16:1 CO^mt^t LTs n- l&tc&o*:;0^ s n - 2&^£&4>*;& 
tb$tl^ 0 MGDG> DGDG> SQDGSt;PG«±lciifti;#tt5if 
-eab«9x 5 ^^-efe^Anacystis nidulans©^fD'fb^^^*I^ICDm^-e 

Ts £*l£><D 4 Anacystis nidulansOJ^IC *K 

fQ^oSMtc^^^Ttfettfii^^o fcri^ ^ftigmoPC. PERtfPIti 
Anacystis nidulans©lltc(i#£ Lte^!R-?<fc tK k^te^Tteilcai 

CCD«k-5ic:. J&nfc&f^zKDmMftVrOfe&frb. Anacystis nidulans&3fe 
£mx<Dmn<D l 6 : Oil 8 : 0 **a6T"S&*JSI < ^ttft-ffc^* 5 C 





16:0 


16:1 


16:2 


16:3 


18:0 


18:1 


18:2 


18:3 


216:0+18:0 




26 


0 


0 


0 


5 


2 


47 


21 


31 




17 


13 


0 


0 


2 


4 


58 


6 


19 



:©»*i^, Anacystis nidulansi*cD^JKrl?^FfiafD>fk^«> d 
tiZ^ m<D&tt&-fmz.jS\,*Xt>l 6 : Oil 8 : 0 fDTfiffiQil&IQM L tz C t 
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1 5 C t IC J; O ftOi^^^K t ^(D—U^ji + ^J 800 ppm££- 
t? MS-HWftlCll*. 2 5°C, 1 6B*IKIW. 8 B#|Ql@©Bg-e 2 aiflttttftlw* 
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m&m*§r: i 

K?!j<Dfi£ : 1 9 6 

mom. -#ss 

W&\<DW& : Genomic DNA 

: Anabaena variabilis 
W% : I AM M-3 

mn : • 

GCT CTG GGG TTG TTG CTG TTA TAT CTA GGC GGG TGG TCT TTT GTG GTC TGG 

GGA GTT TTC TTT CGC ATC GTT TGG GTT TAC CAC TGT ACT TGG TTG GTA AAC 

AGC GCT ACC CAT AAG TTT GGC TAC CGC ACC TAT GAT GCT GGT GAC AGA TCC 

ACT AAC TGT TGG TGG GTA GCT GTC CTA GTG TTT GGT GAA GGT T 

mnm^r 2 
mmv&z : 6 5 

§EM5a : Anabaena variabilis 
: I AM M-3 

Ala Leu Gly Leu Leu Leu Leu Tyr Leu Gly Gly Trp Ser Phe Val Val Trp 
Gly Val Phe Phe Arg He Val Trp Val Tyr His Cys Thr Trp Leu Val Asn Ser 
Ala Thr His Lys Phe Gly Tyr Arg Thr Tyr Asp Ala Gly Asp Arg Ser Thr Asn 
Cys Trp Trp Val Ala Val Leu Val Phe Gly Glu Gly 

2 5- 
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mmm^ : 3 

EyiJ©:S£ : 8 3 7 

: -#« 

K^J©a^ : Genomic DNA 

: Anacystis nidulans 
: R2-SPC 

WM : 

ATG ACC CTT GCT ATC CGA CCC AAG CTT GCC TTC AAC TGG CCG ACC GCC CTG 
TTC ATG GTC GCC ATT CAC ATT GGA GCA CTG TTA GCG TTC CTG CCG GCC AAC 
TTT AAC TGG CCC GCT GTG GGC GTG ATG GTT GCG CTG TAT TAC ATT ACC GGT 
TGT TTT GGC ATC ACC CTA GGC TGG CAC CGG CTA ATT TCG CAC CGT AG C TTT 
GAA GTT CCC AAA TGG CTG GAA TAC GTG CTG GTG TTC TGT GGC ACC TTG GCC 
ATG CAG CAC GGC CCG ATC GAA TGG ATC GGT CTG CAC CGC CAC CAT CAC CTC 
CAC TCT GAC CAA GAT GTC GAT CAC CAC GAC TCC AAC AAG GGT TTC CTC TGG 
AGT CAC TTC CTG TGG ATG ATC TAC GAA ATT CCG GCC CGT ACG GAA GTA GAC 
AAG TTC ACG CGC GAT ATC GCT GGC GAC CCT GTC TAT CGC TTC TTT AAC AAA 
TAT TTC TTC GGT GTC CAA GTC CTA CTG GGG GTA CTT TTG TAC GCC TGG GGC 
GAG GCT TGG GTT GGC AAT GGC TGG TCT TTC GTC GTT TGG GGG ATC TTC GCC 
CGC TTG GTG GTG GTC TAC CAC GTC ACT TGG CTG GTG AAC AGT GCT ACC CAC 
AAG TTT GGC TAC CGC TCC CAT GAG TCT GGC GAC CAG TCC ACC AAC TGC TGG 
TGG GTT GCC CTT CTG GCC TTT GGT GAA GGC TGG CAC AAC AAC CAC CAC GCC 
TAC CAG TAC TCG GCA CGT CAT GGC CTG CAG TGG TGG GAA TTT GAC TTG ACT 
TGG TTG ATC ATC TGC GGC CTG AAG AAG GTG GGT CTG GCT CGC AAG ATC AAA 
GTG GCG TCT CCA AAC AAC TAA 

2 6 
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@e^lJ©S$ : 2 7 8 

$zM%i : Anacystis nidulans 
: R2-SPC 

Met Thr Leu Ala He Arg Pro Lys Leu Ala Phe Asn Trp Pro Thr Ala Leu Phe 
Met Val Ala lie His He Gly Ala Leu Leu Ala Phe Leu Pro Ala Asn Phe Asn 
Trp Pro Ala Val Gly Val Met Val Ala Leu Tyr Tyr He Thr Gly Cys Phe Gly 
He Thr Leu Gly Trp His Arg Leu He Ser His Arg Ser Phe Glu Val Pro Lys 
Trp Leu Glu Tyr Val Leu Val Phe Cys Gly Thr Leu Ala Met Gin His Gly Pro 
lie Glu Trp He Gly Leu His Arg His His His Leu His Ser Asp Gin Asp Val 
Asp His His Asp Ser Asn Lys Gly Phe Leu Trp Ser His Phe Leu Trp Met lie 
Tyr Glu He Pro Ala Arg Thr Glu Val Asp Lys Phe Thr Arg Asp He Ala Gly 
Asp Pro Val Tyr Arg Phe Phe Asn Lys Tyr Phe Phe Gly Val Gin Val Leu Leu 
Gly Val Leu Leu Tyr Ala Trp Gly Glu Ala Trp Val Gly Asn Gly Trp Ser Phe 
Val Val Trp Gly lie Phe Ala Arg Leu Val Val Val Tyr His Val Thr Trp Leu 
Val Asn Ser Ala Thr His Lys Phe Gly Tyr Arg Ser His Glu Ser Gly Asp Gin 
Ser Thr Asn Cys Trp Trp Val Ala Leu Leu Ala Phe Gly Glu Gly Trp His Asn 
Asn His His Ala Tyr Gin Tyr Ser Ala Arg His Gly Leu Gin Trp Trp Glu Phe 
Asp Leu Thr Trp Leu He He Cys Gly Leu Lys Lys Val Gly Leu Ala Arg Lys 
He Lys Val Ala Ser Pro Asn Asn 

BS^J#^" : 5 
g£?IJ©g£ : 1 8 

mncom mm 

2 7 
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ATGACAATTG CTACTTCA 

mjm^r : 6 

«©» : —^m 

EPOSES : flfe<Z>W -aSfeDNA 

e?>j : 

GCTCTGGGGT TGTTG 

ge?ij#4§. : 7 
mm<DM:£ : 1 5 

: — 

E?iJ©S3I : ttOttft -ofiKDNA 
E3&J : 

CAACAACCCC AGAGC 

SE?iJ#-§§- : 8 
ge^ij©g$ : 1 8 

: mm. 
h#ni?- : mm®. 

2 8 
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mPlOMm. : ffe©OT? ^fifcDNA 

win : 

RTGRTGRTTR TTRTGCCA 

Eyus-t- : 9 

: — *« 

mn : 

ACGTCATGGC CTGCAGT 

Bayij#-f : 1 0 

SS?iJ©fi£ : 2 6 
^Otfe : — 

E#|©«S : tife©&& £rJj£DNA 
E?<J : 

CGCGGATCCT TAGTTGTTTG GAGACG 

w&m*% : 1 1 

@S?>J©^£ : 2 5 
@E?»J©M : *fft 
«W>» : 

E^J : 

2 9 
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CATATGACCC TTGCTATCCG ACCCA 



mnm^r 1 2 
mn<z>&z : 2 9 

AGCTTGGGTC GGATAGCAAG GGTCATATG 
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mi 



des9var 
MSCD2 

des9var 
MSCD2 



10 20 30 40 . 50 SO 

ALGLLLLYLG6WSFVVW6VFF R I VWVYHCTWLVNSATHKF6YRTYDA60RSTHCWWVAVL 

• • • #«••• • • 

• <%•••••••••***•** 

LVPWYCWGETFVNSLCVSTFLRYAVVLHATWLVHSAAHLY6YRPY0KHISSBENI LVSM6 
240 250 260 270 280 290 



VFGE6 



:x 

AV6ER 



o 



1/5 
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d • s 9 n i d 
MSCD2 

das9ni d 
MSCD2 

de$9nid 
MSCD2 

MSCD2 
MSCD2 

d e s 9 n i d 
MSCD2 



10 20 30 40 50 60 

MTLAt RPKLAFNWP.TALFMVAIH 1 6ALLAFLPAHFHWPAV6VMVALYY ITGCFG ITL6WH 



x::.. :. 



DDESPPPtLEYVWRN 1 1 LMALLHL6ALYG I TLVPSCKLYTCLF AYLYYV I SAL6 1 TA6AH 
60 70 80 90 100 110 

70 60 90 100 110 120 

RU$HR$FEVPKWIEYVLVFC6TIAMQH6P I EWI6LHRHHHLHSOQOV0HHDSNKGFLWS 



• • • • • 



• » • 



RLWSHRTYKARLPLRLFL I IAHTMAFQNDVY EWARDKRAHHKF S ETHADP HNS R RG F F F S 
1 20 1 30 HO ISO 160 170 

130 HO 1 50 1 60 1 7 0 

HFLW-M1YE I P A-RTEVOKFTRD I A60PVYRFFNKYFF6VQVLLGVLLYAWGEAWVGHGW 

w • • • •» 

A •••• *••••• * • •••••• »••• • 

HVGWLLVRKHPAVKEtGGUDMSOUAEICLVMFQRRYYKPDlLLMCFVLPTLVPWYCWSE 
180 190 200 210 220 230 

180 190 200 210 220 230 

SFV VWGIFARLVVVYHVTWLVNSATHKF6YRSHESG00STNCWWVALLAFGEGWHNN 



• • • 



• • • • • 



TFVNSLCVSTFLRYAVVINATWLVNSAAHLYGYRPYDKN ISSREN ILVSMGAV6ERFHNY 
240 250 260 270 280 290 

240 • 250 260 270 

HHAYOYSARHGIQWWEFDITWL 1 1 CGLKXVGLARK I KVASPNH 

• ••• • • • ••• 

••••••• • • •••»••• ••• • # • » » 

HHAF PYOYSAS EYRWH I NF TTF F I DCMALLGLAYDRKRVSRAA 
300 310 320 330 340 
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